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CHROMIUM IN HIGH-SPEED TOOL  STEEL
The effect of chromium in high-speed tool steel, as in other steels, is undoubtedly as a hardener, entering into the double carbide of tungsten and chromium which gives or causes the proper cutting edge. Although the proportion of this element present in these steels varies considerably, it is always large, perhaps never less than 2 per cent or more than 6 per cent in American steels, and in European steels the upper limits is at least 9 per cent.
MOLYBDENUM IN HIGH-SPEED  TOOL STEEL
The use of molybdenum in high-speed tool steels is being generally discontinued. Some makers for years manufactured molybdenum tool steels, but as a rule they have either wholly discontinued its use or use a much smaller proportion than formerly, employing it as an auxiliary rather than a major constituent.,
The effect of molybdenum is similar to that of tungsten, but is more intense in that i per cent molybdenum is currently considered to give about the same or greater hardening effect than 2 per cent of tungsten. It gives a fine cutting edge.
Various reasons are assigned for the discontinuance of the use of molybdenum in these steels. Taylor* found that molybdenum in rapid steels caused irregular performance; that steels of nearly the same composition and having had seemingly the same treatment gave large variations in the cutting speeds they would stand. One user specifies no molybdenum because it causes the tools to crack in quenching. A maker objected to molybdenum because molybdenum steel was apt to be seamy and to contain physical imperfections. A maker of ferroalloys understands that molybdenum steel deteriorated upon repeated heating for dreeing and treatment, seemingly because the molybdenum disappeared from the outer parts of the steel
* Taylor, P. W., On the art of cutting metals: Trans. Am. Chcm. Sac., vol. 28,,
1906, pp. 31-350.about half that required in simple tool steels intended for the same kind of service.esented a
